The southern San Jacinto fault zone is characterized by high seismicity and a complex fault pattern that offers an excellent setting for investigating interactions between distinct fatfits. This fault zone is roughly outlined by two subparallel master fault strands, important implications for earthquake prediction.
INTRODUCTION
events [Allen and Nordquist, 1972; Hamilton, 1972; Thatcher and Hamilton, 1973] . Surface raptures with left-lateral displacement were also observed on fractures following the 1968 rapture [Clark, 1972] 
Results of Waveform Inversion of the 1969 Earthq•ke
The waveforms of the 1969 Coyote Mountain event are much simpler but also noisier than waveforms of the Borrego Mountain event. We found that an inversion using a simple point source gives an adequate fit to the data and a result consistent with published short-period mechanisms 6a and 6b) with earthquakes located on both master and secondary faults. While it has been long recognized that large deformations are accommodated by master faults, our research indicates that significant strain is also accommodated by cross faults. In the next section we investigate this hypothesis from the point of view of background seismicity. We choose to relocate earthquakes in a small area of the southern San Jacinto fault zone using a local velocity model. It is better to use these locations than simply use the catalog data that has been located with a regional velocity model. These relocated earthquakes allow us to study the detailed distribution and relationships of seismicity on both master and secondary faults. 10a) . Each of the three regional earthquake sequences is followed within two months by a significant peak of activity. Given that we have a 107 month sample, the probability of having one earthquake occur randomly two months prior to the one of the five significant peaks of activity would be 10/107. Therefore the joint probability that the three regional earthquakes would randomly occur prior to the five significant peaks is even lower, less than Although the 1984 ML=4.3 event occurred at a depth of only 6 km, background activity near the Coyote Creek fault is primarily restricted to depths between 8 and 10 km near the 1968 epicenter and below 10 km to the northwest of that earthquake (Figures 12a and 12b) . In fact, this background seismicity becomes 2 to 4 km deeper from south to north, plunging about 3 ø to the north. The few events from 1981 to 1986 that appear to be located on the master fault are clustered and do not clearly delineate the fault as did aftershocks of the 1968 event. Indeed, the seismicity from 1981 to 1986 is not located where aftershocks of the 1968 event occurred but instead defines a ring about the aftershock zone (Figures 12a and 12b) (Figure 6b) . Most of this seismicity is, however, located at or below about 10 km depth (Figures 12b  and 12c) ; the upper 10 km is primarily quiescent. Since we know that a large earthquake occurred in 1968 along the Coyote Creek fault and raptured mostly above a depth of 10 km, we can infer that large earthquakes may rapture the fault above the deep characteristic interseismic activity. Hence those portions of the master fault that are quiescent during interseismic periods may be capable of breaking in large earthquakes even though there may be abundant seismicity at depth. Using this analogy we identify two segments along the Coyote Creek and Clark faults that may be capable of rapturing in large events. These gaps are shown as dashed lines in 
FOCAL MECHANISMS AND TECTONICS
We compute focal mechanisms for many earthquakes in the southern San Jacinto fault zone and adjacent faults. These mechanisms allow us to study the detailed kinematics of earthquakes on the master and secondary faults. The abundance of short-period phase data from the CIT/USGS network allows many fault plane solutions to be produced, revealing details of faulting. Seeber and Armbruster [ 1988] developed a grid search method for computing fn:st-motion focal mechanisms. We computed several hundred focal mechanisms for the earthquakes located with the Hamilton [ 1970] velocity model. To obtain the best possible mechanisms, only those events that were deeper than 5 km and possessed greater than 10 weighted arrivals were considered. Many of these computed mechanisms were rejected due to inconsistencies in polarities within focal quadrants.
While a few of the individual solutions may be poorly constrained, the majority of the solutions allow only small changes in the orientation of focal planes. Moreover, the large quantity of solutions permits a statistical analysis of the results. Not only were earthquake phase data from the relocated events computed using the grid search algorithm, many were also checked visually. The grid search method gave results similar to analysis of individual events.
The compressional (P) and tensional (T) axes of the solutions are separately plotted in Figure 13 The source duration and magnitude determinations suggest, however, that a detachment fatfit may have raptured in the 1968 earthquake. The subevent raptured rather slowly over a 12 s duration (see source time function, Figure 2) . Such a slow rapture may be more characteristic of detachment than reverse faulting. We estimate a moment magnitude, including both the first and second subevents, of 6.6 from our body wave inversion of the 1968 event. This magnitude is consistent with a body wave magnitude (Mb) of 6.6 but it is quite different from the surface wave magnitude (Ms) of 7.0; both these values were reported by Abe [1981] . Perhaps longperiod energy was radiated slowly from a detachment fault, causing the long-period surface waves to be relatively larger than the short-period body waves. This slow radiation, rich in long-period energy, is consistent with rapture along a detachment fault. Moreover, although we have reason to believe that detachment faults are active in the Borrego area, few computed mechanisms have a nodal plane that is consistent with detachment faulting. The interaction of secondary faults and master strands appears to be of prime importance in understanding earthquake nucleation processes in southern California. Earthquake swarms on secondary faults that occur prior to large events on master faults may be an important precursory signal in this and other tectonically complex regions. Other swarms that occur after large regional events probably ind/cate complex coupling and interaction of faults, possibly on detachments. Thus secondary faults may be an important aspect of earthquake hazard assessment, fault segmentation, and earthquake prediction.
